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(57)[ABSTRACT OF THE DISCLOSURE] 



[SWJ [PURPOSE] 

a— D— 13 7 2 hv'^-f ^ It obtains a new and useful cypridina-luciferin 

<D%*lN7kftMMM<D&'!gb LX derivative which is utilized as a substrate of 

fJfflL-C^3fc£-fr<5C<t;^T* saccharide hydrolases, such as a 

f , ^PTK^^^^^^ftlcf ij (alpha)-D-galactosidase, to make light emit, and 

ffl1~Z>Z.b&X'% SffiMfro^ which can be utilized for the quantum of a 
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ffl ft !7 ^ * 9 /W>-> 7 31 y saccharide hydrolase. 



[*?!/&] 



[CONSTITUTION] 



T12— ( 1 ) X*^fc> £ ti Cypridina-luciferin derivative expressed with the 
3 !7 5 * /Wi">7i y following general formula (1). 



(R 1 *5 <£ R 2 teTkPif % #<3lf$C (R 1 and R 2 are hydrogen, a C1-C20 alkyl group, 

1 ~2 Q(DTjv^jv^ fii^Wti a C6-C20 aryl group, or a C7-C19 arylalkyl 

6~20©7!) -^S^fcfi^ group. 

7 ^ i 9ff)7}) — /kT/V=Sr R 3 is a C1-C5 alkyl group or an alkoxy group. 

A"£o R 3 fi^^^C 1 ~ 5 <DTjv N is an integer between 0 to 5.) 
^■^m^tz\^T;v^^^ o n 

[^W^W^ffl] [CLAIMS] 

1 ] [CLAIM 1] 

TIE— ffl&Z. (1) X*M£>£ti Cypridina-luciferin derivative expressed with the 

5 V 5 ftp ;V;v-y7 XL y i'jjf^ following general formula (1). 

Wo 

[it 1 ] [FORMULA 1] 



HbiJ 



[FORMULA 1] 




•••(1) 
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GVPs R 1 $3±t*R 2 fi-fcft-? (In the Formula, R 1 and R 2 indicate a hydrogen 

tiM&fcfcj&SR^'s j^^^cl~ atom, a C1-C20 alkyl group, a C6-C20 aryl 

2 0 (D7/l' ;J f-/vS, j^^^C 6 ~ group, or a C7-C19 arylalkyl group respectively 

20©7!) — fcfi^^jR and independently. 

7 ~ 1 9 COT y — /t-T/i^A'iS R 3 indicates a C1-C5 alkyl group or an alkoxy 

&7]k'$~ 0 R 3 (i^^^: 1 ~ 5 COT group, and n indicates an integer from 0 to 5.) 

n(iO~5COS^C^-r o ) 

[19*3® 2] [CLAIM 2] 

TIE— (2) X*0:fr>£ti The cypridina-luciferin intermediate expressed 
<5 $ \ $ /V/Vi/ 7 ^ V V *P with the following general formula (2). 



[it 2] 



[FORMULA 2] 




R 4 OCH 2 
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(itck R 1 & <fct>*R 2 It^tM (In the Formula, R 1 and R 2 indicate a hydrogen 

tu^il^Tk^J®^, j^f&l — atom, a C1-C20 alkyl group, a C6-C20 aryl 

2 0©7/i'^/i'S, j^^Sfc6~ group, or a C7-C19 arylalkyl group 

2 0 ©7 y — /Ujls £ fc fii^^ifc independently and respectively. 

7 ~ 1 9 co 7* V — /VT/W^/l'S R 3 indicates a C1-C5 alkyl group or an alkoxy 

?r^i" 0 R 3 1~5©7 group, and n indicates an integer from 0 to 5. R 4 

/V*c/uM;t. tzlZT v^S> indicates a C1-C7 acyl group.) 
nfi0~5cog$c£^-fo R 4 
f*&*» l ~ 7 cor 

[filt$3i3] — jRS; (3) [CLAIM 3] General formula (3) 

HL3J [FORMULA 3] 



R 1 



TV -(8) 
° 3 >n 



(^cp, R 1 3o<fct)*R 2 fi-^ti-?* (In the Formula, R 1 and R 2 show a hydrogen 

til&±\z.7k%W.l-. atom, a C1-C20 alkyl group, a C6-C20 aryl 

2 0 (DTfV^r/V^ WcMW.§~ group, or a C7-C19 arylalkyl group 

20CO7!) — tej^lif independently, respectively. 

7 ~ 1 9 COT y ~)VT jv^rjv^ R 3 indicates a C1-C5 alkyl group or an alkoxy 

&7f1~ 0 R 3 \tfi<^$fc 1 ~ 5 COT group, and n indicates an integer from 0 to 5.) 

/W^/kg^fcUTA'^ 3ri/3£> The imidazo pyrazine derivative expressed by 

n(j:0~5 coS^^r^-^o ) the above, and General formula (4) 

(4) 
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Xfi/^n^^J^^P, R 4 It makes the sugar derivative object expressed 

\£t%M%L 1 ~ 7 OTiX/^S?:^ with (X shows a halogen atom and in the 

1r 0 ) X^t>^ti^>^W^Wt Formula R 4 shows a C1-C7 acyl group) react in 

h/i^/V^p / $ i/7*)Vlk the presence of Torr fluoro methanesulfonic 

f|&$Uo<fc T$V isfkZL-t* Y V $ acid silver and phosphoric-acid disodium salt. 

Aifi©#&TfcKJft£*T, - General formula (2) 

(2) 

[ft 51 [FORMULAS] 

R 4 0CH 2 



(2) 




(^^K R 1 ~R 4 3oJ:tFn{3:± After manufacturing the cypridina-luciferin 

tit Ip] Ct><£>£:7jH~o) intermediate expressed with (in the Formula 

ft 5 £ $*^;WVi/7x y R 1 -R 4 and n show the same thing as the above), 

F^^^rMie Lfc^. T/i-;fr y # it carries out the solvolysis in the presence of an 

&T\zMmttifffit&z.bZft alkali. 

'®Lh*tZ>~ffl&: (1) General formula (1) characterized by the 

above-mentioned 
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•••(l) 



(i£tr\ R 1 ~R 3 :&J;t/nf2_h It is a manufacturing method of the 
12 1 IrI U- h <D £r^i~ 0 ) "Cf^fr $ cypridina-luciferin derivative expressed with (in 
$ 5 ]) yffi the Formula R 1 -R 3 and n show the same thing 

as the above). 

«5£ (3) [CLAIM 4] General formula (3) 

[FORMULA 7] 



-(3) 



[i»#®4] 
lit 7} 




(sfctk R 1 &«fct>*R 2 f±^;ive (In the Formula, R 1 and R 2 show a hydrogen 

ti/^^^TK^H^, #<5Sf$Cl~ atom, a C1-C20 alkyl group, a C6-C20 aryl 

2 0©7;^/l'S 1 #<^$:6~ group, or a C7-C19 arylalkyl group 

20©7!) — /U3£^ fcfiK^ifc independently, respectively. 

7 ~ 1 9 <DT V — /I'T/V'^A'g R 3 indicates a C1-C5 alkyl group or an alkoxy 
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%7jk-$' 0 R 3 fij^^ifc 1~5©7 group, and n ndicates an integer from 0 to 5.) 

/^^^/vS^fcfiT/V=I^r^/S^ The imidazo pyrazine derivative expressed by 

n(10^5 (D&^t&Tjk-f- o ) "C^ the above, and General formula (4) 

fob, (4) 

[it 8) [FORMULA 8] 



Xte^n y >-Jfj^?\ R 4 It makes the sugar derivative object expressed 

(ij^^^C 1 ~ 7 <£>T v'/I'SsSttf with (X shows a halogen atom and in the 

"t\) £ft5$f^##<h Formula R 4 shows a C1-C7 acyl group) react in 

%s Y)^y^jrv*$V7*)Vib the presence of Torr fluoro methanesulfonic 

^ii&fiMo <fc tK V ^ h V $ acid silver and phosphoric-acid disodium salt. 

J*%L<DfctET\ZfxJ&&'&Z>Zb General formula (2) characterized by the 

SrWRfci-S— JR^C (2) above-mentioned 

Mb 91 [FORMULA 9] 




R 4 OCH 2 




R 4 0CH 2 



(3:^, R 1 ~R 4 & £tfn{i± It is a manufacturing method of the 
8/31/2006 9/35 Copyright (C) 2006 The Thomson Corporation. 



JP8-59686-A 



THOMSON 

* 



fEi: Wl Ch(0&?Fl~o) ~C ^&t>& cypridina-luciferin intermediate expressed with 

ti5 $ ^ *^/W^>7x y y^t 3 (in the Formula R 1 -R 4 and n show the same 

rafr ©KJS^feo thing as the above). 

If&jfcJgSl [CLAIM 5] 

JfA];k$W!W*fcJ: 0 A quantitative method of the saccharide 

^/WUi^7x y >1^^£M>##? hydrolase, which is the procedure of assaying 

£l£<fcoT^3tei"<53§ the amount of enzymes of a saccharide 

MSrStet^; t l^J: ^ftf^P hydrolase by measuring the amount of 

7K##P6Ni0>fi^fi ££1:^5 luminescence which emits light by 

^tfcot, £ 5 2fc^/WU$/ disassembling the cypridina-luciferin derivative 

7x y y^^ftct LTTIS— jR with a saccharide hydrolase, comprised such 

(1) XMfr&tiZ) $ ^ that it uses the cypridina-luciferin derivative 

;v;vi/y zr. y ^i^^ft^rffiffli" expressed with the following general formula (1) 

5 r i: £ ir ir 5 ^PtK5>^? as cypridina-luciferin derivative. 

[flSl 0] [FORMULA 10] 




(5fcf, R 1 *5ctI>*R 2 (t^n^ (In the Formula) 

;h4^fc;JcJfcJDS(-T\ £^f$fcl~ R 1 and R 2 show a hydrogen atom, a C1-C20 

2 0 OT^^r^S, ££3t%6 ~ alkyl group, a C6-C20 aryl group, or a C7-C19 

2 0 <DT y — ^X^fclij^^Sc arylalkyl group independently, respectively. 

7 — 1 9©7!i-^7/^S As for R 3 , a C1-C5 alkyl group or an alkoxy 

^Tjk-to R 3 ft^^iifc 1 ~ 5 ©7 group, and n show the integer of 0-5. 
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n (i o ~ 5 (DWk^mir „ ) 



[DETAILED DESCRIPTION OF THE 
INVENTION] 



[0 0 0 1 1 



[0001] 

[INDUSTRIAL APPLICATION] 

This invention relates to the new and useful 
cypridina-luciferin derivative, its intermediate, 
these manufacturing methods, and the 
quantitative method of the saccharide hydrolase 
using the cypridina-luciferin derivative as a 
luminescence matrix. 



[0 0 0 2] 



[0002] 



[PRIOR ART] 

In the field of the immunoassay based on an 
antigen antibody reaction, the 
chemoluminescence enzyme immunoassay 
attracts attention as tools of analysis which it 
replaces with a radioimmunossay. 
A chemoluminescence enzyme immunoassay is 
the procedure of measuring the quantity of the 
antibody or an antigen by assaying the 
chemoluminescence matter with which an 
enzyme serves as a matrix using the antibody 
or antigen which is carrying out the chemical 
bond. 



[0 00 3] [0003] 

4k¥$&ytfi$M' / ( A/ T yir^nc It is used for a chemoluminescence enzyme 
fflv^ktk f&^fx.lfcfc£Y)%>yt immunoassay, as a matrix (luminescence 
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<5i£® {%%^W) t LTfi, matrix) which emits light by an enzyme reaction, 

yu^y— v^^SI^ the luminol derivative, oxalate, the adamantyl 

7s tvK 7 y^r >^/W v^h^ir dioxatane derivative, etc. are known. 

$ ^^ft^fcfj: }?&%a btiX*/^ The adamantyl dioxatane derivative is utilized 

6 0 ZLti b<O^XTy t l/^/v as a matrix of a (beta)-D-galactosidase in these, 

i/**±?^W^fofep-D- it can assay the amount of 

#7^ h^y-foSfirLt (beta)-D-galactosidases by measuring the 

^Jffl£tK #3te*&8!)3£'t'5£ amount of luminescence 

t\z£V) p-D-tfy? h-yy (Unexamined-Japanese-Patent No. 2-180893). 

— Hlk&felk'T'b Z t 75*~C# 5 However, the adamantyl dioxatane derivative 

(#H¥2 — 1 8 0 8 9 3-^)o has the peroxide structure in the molecule, 

VfrLWb, 7^^i? depend. 

^a^ftfi^T-ft^ii It is easy to cause the degradation by the light 

SHfc^WSSS:^ lt^5©T% and heat, and the redox degradation by reaction 

ft&J;l> + #M-<£5##?^\ &J5 with a metal, and there is a trouble of being 

t (DfcJfcfc i <5 l" K y 9 *ftM easy to cause the error of quantitative analysis 

^ltg:U<, Z<Dtcfife for this reason. 

[0 0 04] [0004] 

bZZ>X\ ^tit.X\Z.%at>foX By the way, since the cypridina-luciferin 

$ $ *^;W^7x y :/f£ derivative known until now reacts alternatively 

SKfcfi* — iPIOSt^ ^- with active oxygens, such as singlet oxygen, a 

^rv'KT-^y, t Kn^fi//v spur oxide anion, and a hydroxyl radical, and 

7 ^^/^©ffittBftlS t iltRKj light is emitted, it is known that it is effective in 

\z&f& LT^§7fct~<5 ^1 1 fab , the microestimation of a these active oxygen. 

Zftbf£&Wt$6<D%k'&feM;\zfi However, even if it uses as a matrix of 

%)Xfo&Z- bfc%nbtiX\/^Z) 0 saccharide hydrolases, such as a 

L7l*L&/^fbj9 — D — 13 7 9 V (beta)-D-galactosidase, it does not emit light. 

-yy—Mtl^co^^^W^M Moreover, it is although the coelenterazine 

£>SSC<t Ltffl^T t^)£L& glucuronide which has the cypridina-luciferin 

V\ Jfc^^(D^/)N^;Wi^ derivative of this invention and the similar 

V7^) ^mmWtmULtzm structure is known (Chem.Latt.417-8 (1987)), 

is^r^i^Sir Wt^7 i?ls?A' since this compound emits light only with a 

9 n ~ K £fl ;}x T <5 special enzyme called a glucuronidase, it is not 
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(Chem. Latt. 417-8(1987)) applicable to the assay of saccharide 

i <Dik& fy)\$Jf jv? p \f hydrolases, such as a (beta)-D-galactosidase. 

t V* o s feffi.t£.ffiM~T?<D3*-?&%~$' For this reason, it utilizes luminescence, 

<5 #> „ j3 — D — HyV Yl/tf development of the luminescence matrix which 

— ttl£<nWfti& / 7iW&M<0'fc is highly accurate and can assay a saccharide 

*t-fiJ/B1~<5 r t i*X* t &V\ hydrolase is desired strongly. 

[0 0 0 5] [0005] 

[%WfcM&:L£ 0 b-TZWk [PROBLEM TO BE SOLVED BY THE 

JH] INVENTION] 

#3§W<E>g#jte x %§M7kftfflffi Objective of the invention is offering the new 

^t£*H~52l;ft<!; LTfiJffl LT and useful cypridina-luciferin derivative which 

kifi-ZZ* ^PtK can utilize as a matrix with respect to a 

#fi?fi^©j£fifc:fijffl"t"3£. t saccharide hydrolase, and it can make emit 

^T^Sir^^o^fflft? 5* light, and can be utilized for the assay of a 

9 )V?vi/7 zc ]) yf^sgft^ & J; saccharide hydrolase, and its intermediate. 

tH:<£>4 I l!53&£ , $§#W"3 £ tX* The other objective of this invention is to 

£><5 0 &$&$M(DM<7) B&Hty ± propose the manufacturing method of the 

IE£ 5 *^/W>^7i y cypridina-luciferin derivative which can 

^5rffi¥^^b^<t <Sija"t"5w manufacture the above-mentioned 

i:^"C#5 *7 5 ^^/WUv^7ni cypridina-luciferin derivative efficiently easily, 

9 l^MftiDjRiS&Sflx* ii&Tf- and the manufacturing method of an 

^rafrroJUaS^ftSrll^i - *- intermediate. 

t"Cife5o*l8WwJ5ijOBWH» Another objective of this invention utilizes the 

±l£# $ *^/WWv'7i !) i^lf above-mentioned cypridina-luciferin derivative, 

^ftSr^Jffl LT, iSSVVS£-eg$ it is proposing the quantitative method of the 

^A£rAE:S"t"-5 ^ t # 5 "C# <5!$r saccharide hydrolase which can assay the 

#PtK##?$^ <£>aE: Jk;fri£3r$§lt amount of enzymes in high accuracy. 

[000 6] [0006] 
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mMZMfc'TZtctbO^m [MEANS TO SOLVE THE PROBLEM] 

^^MHHk(D $ ? ft # /v;Ws7 This invention is the following cypridina-luciferin 

m y l/WMfo* -tW^Rflfts derivative, its intermediate, these manufacturing 

tibcoSiit^fe, iokTfV^fc methods, and the quantitative method of a 

^;WUi/7x V >WM^f^%% saccharide hydrolase that used the 

Sfti: LTfflV^fc$f#n^c##?$ cypridina-luciferin derivative as a luminescence 

Ht © ^S^jfe "Cfc^o matrix. 

(1) TIE— /tx^ (1) X*Mt> (1) Cypridina-luciferin derivative expressed with 

§ti<5 £ 5 *^/Wi/i/7x y y the following general formula (1). 

[ftll] [FORMULA 11] 



HoqH 2 

HO 

HO OH 



.ri 



(i) 



R 2 



*R 3 >n 



(j*;*, R 1 43<tt^R 2 [i^ix^: (In the Formula) 

tiSii^TK^/iiCTN R 1 and R 2 show a hydrogen atom, a C1-C20 

2 0 ©TV^/Vls* BMt&. 6 ~ alkyl group, a C6-C20 aryl group, or a C7-C19 

2 0(DT V — /vSi^ fcJij^^lfc arylalkyl group independently, respectively. 

7~1 9«7!j-^7;^;vl As for R 3 , a C1-C5 alkyl group or an alkoxy 

£r^i~ 0 R 3 {i^^^: 1 ~ 5 <DT group, and n show the integer of 0-5. 

/^/Vl^fcfiT/W^v'l^ (2) The cypridina-luciferin intermediate 

nfiO~ 5 Wiggle &7F"?" 0 ) expressed with the following general formula 

(2) T!E-jR5JC (2) V&t> (2). 
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Utl 2] 



[FORMULA 12] 




(5£tK R 1 :}o«fct>*R 2 (3:-We (In the Formula) 

tb^lEdTk^fJ!^, R 1 and R 2 show a hydrogen atom, a C1-C20 

2 0<E>7Vi'^/l'^ IfcB&G ~ alkyl group, a C6-C20 aryl group, or a C7-C19 

2 0(DTV — /V'lls^ 75:{;£#<^$c arylalkyl group independently, respectively. 

7~1 9<DTV— ywT/w^f-yi'S As for R 3 , a C1-C5 alkyl group or an alkoxy 

§r^"t" 0 R 3 (ij^^#c 1 ~ 5 (DT group, and n show the integer of 0-5. 

;\s*c/l>&$.tifeT/l'^ drv'g, R 4 shows a C1-C7 acyl group. 

nteO~5<Dg$t£;^1-o R 4 (3) General formula (3) 
1 ~ 7 WT^A-g^ 

1-c ) 

(3) -/&5£ (3) 

Ufcl3] [FORMULA 13] 




CtS'K R 1 &J;I>*R 2 fi^:;}Ve (In the Formula) 
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2 0(DTV -/W«*fctt«*» 
7—19 ©7 y — /l/TA^/l/* 
£tf1- 0 R 3 ttj^fc 1 - 5 

/umt. titer & =*i/&s 

nliO-5 ©It^/^fo ) T*^ 
ftks (4) 



R 1 and R 2 show a hydrogen atom, a C1-C20 
alkyl group, a C6-C20 aryl group, or a C7-C19 
arylalkyl group independently, respectively. 
R 3 indicates a C1-C5 alkyl group or an alkoxy 
group, and n indicates an integer from 0 to 5.) 
The imidazo pyrazine derivative expressed by 
the above, and General formula (4) 



Mfcl4] 



[FORMULA 14] 



R 4 0CH 2 



R 4 0 OR 4 



Xfi^p^^JgH^ R 4 It makes the sugar derivative object expressed 

fij^^^:l~7<DTi//^S?r^ with (X shows a halogen atom and in the 

1" o ) X&fr> £ fi 5 ffiW^fc t Formula R 4 shows a C1-C7 acyl group) react in 

bA^/v^n ^ $ the presence of Torr fluoro methanesulfonic 

y^Mio XZFV ly^kZLrt V V $ acid silver and phosphoric-acid disodium salt. 

Aj^<D^feT^SJfr£-frT, bu After manufacturing the cypridina-luciferin 

IS— (2) X*7&t>&tiZ>$ intermediate expressed with said General 

^^/WW7x y ytipf^fote formula (2), it carries out the solvolysis in the 

Siitbfcm, T/isjJVfttETiz presence of an alkali. 

to#jfcjW+&Zk&lftWLb1 m The manufacturing method of the 

<5mjfB— ftk^Z (1) X*&t>£ti cypridina-luciferin derivative expressed with 

<5 $ ^ *^;WVi/7x y said General formula (1) characterized by the 

fcoWSkJffeo above-mentioned. 

(4) buIE— JRS; (3) Tr^fr (4) Make the imidazo pyrazine derivative 

£tiZ>4 5 i?>WMfo expressed with said General formula (3), and 

t . HufS— j&S; ( 4 ) T*^;fr £ the sugar derivative object expressed with said 

ti^WW^i^t^, yyyjv^r General formula (4) react in the presence of 
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a / ? y^/i/ft yJOfefflkio XXfV trifluoro methanesulfonic acid silver and 

>^ZLi- V V $ J*%L<DfctET\z. phosphoric-acid disodium salt. 

IxJ&£&%Zt%%fWtb*fZ>m The manufacturing method of the 

IE— (2) 'V&frZti'bty cypridina-luciferin intermediate expressed with 

5 *^/Wi/i/7x y v^Kft:© said General formula (2) characterized by the 

ISBe^feo above-mentioned. 

( 5 ) WfiUfcfttffl&%\z. ct D $ (5) It is the procedure of assaying the amount of 

;*^/WW>7xllylif$:^ enzymes of a saccharide hydrolase by 

w t M «fcoT3§3fc"t" measuring the amount of luminescence which 

5&5fcS&aaj£1"5 wfcCJ;!) emits light by disassembling the 

^1)]\j&ftMl&M<DW-M1k : $:lEik cypridina-luciferin derivative with a saccharide 

t^^&ffeot, ^tJn^/v hydrolase, comprised such that it uses the 

V l/ffii&fck LTSfllB cypridina-luciferin derivative expressed with 

— (1) T*^;b£ti<5 # 5 said General formula (1) as cypridina-luciferin 

7fr#/U/Ui/7 J. 1) >1Bia||f££M!fe derivative. 

ffl^3££&#&fci"SlWta;Jc The quantitative method of the saccharide 

ftMWM<Dfeit3jfeo hydrolase characterized by the 

above-mentioned. 

[0 0 0 7] [0007] 

( 1 ) tc&^T, R 1 izft In General formula (1), as the specific thing of 

(iR 2 -?7jk£tiZ>&(DMct$tf)t£ the group shown by R 1 or R 2 , for example, a 

h<Dt LTfi.^J^tf^^/Vg^ methyl group, an ethyl group, n- propyl group, 

n-7 p Pk>S N >f an isopropyl group, n- butyl group, linear or 

y7 p PtV^S> n— :/^7i/JK branched C1-C20 alkyl groups, such as an 

4 Vf^/V^ t — :/^/i'3S^ isobutyl group, t- butyl group, a pentyl group, a 

s<l/ c f-;V& s ^5ri/;v^ hexyl group, a heptyl group, an octyl group, a 

^rt^-jv^ / ^;ix3£x nonyl group, a decyl group, a tri-decyl group, a 

rV/vS, f> y x vv^S^ hexadecyl group, and an icosyl group; 

t7v / /^S^ 4 ^ v'/i^S^wfi C6-C20 aryl groups, such as a phenyl group, a 

MRS fcfi^$m<^i^ 1 naphthyl group, an anthryl group, a phenanthryl 

~20 (DTsv^/v^ ; group, a naphthacenyl group, a pyrenyl group, 

S > T^yhV and the perylenyl group; 

7 zn^-y h y ^7^-fe~ C7-C19 arylalkyl groups, such as a benzyl 

/id£> fu^/i/S* ^<y i^^i/v group, a phenethyl group, a diphenyl methyl 

3^<£>j^^$c6~2 0©7!i — group, a trityl radical, a tolyl group, a xylyl 
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/w3£ ; 7i^f/V group, a cumenyl group, and a mesityl group, 

3S> v 5 ? j.—yi'^ are mentioned. 

^v^l^ h y /VI, 3r y /H£, R 1 and R 2 may be same or different. 

7 ~ 1 9 (DT V —iVTfV* 
jV&frhtfhfoZo R^R 2 ^ 



[0 0 0 8] 

(l) X3kfr£M*& 

%%mnt i,xmm-tz>Wi& 

ft, R 1 £fcteR 2 fi7K3ifIfT\ 

tvi^ -ry^ntvu^ n- 
y'^/^m, ^yy^^&, t- 



[0008] 

When the cypridina-luciferin derivative of this 
invention expressed with General formula (1) is 
utilized as a luminescence matrix of the 
below-mentioned saccharide hydrolase, as for 
R 1 or R 2 , it is desirable that they are a hydrogen 
atom, a methyl group, an ethyl group, n- propyl 
group, an isopropyl group, n- butyl group, an 
isobutyl group, t- butyl group, a phenyl group, a 
naphthyl group, a benzyl group, or a phenethyl 
group. 



3 -n^ 



[0 0 0 9] 

(1) K&V^TR 

1 ~ 5 OT/Va ^rv^^fctf h 



[0009] 

As a specific thing of the group shown by R 3 in 
General formula (1), it is an alkyl group of the 
linear or branched carbon charcoal 1-5, such as 
a methyl group, an ethyl group, n- propyl group, 
an isopropyl group, n- butyl group, an isobutyl 
group, t- butyl group, and a pentyl group, for 
example.; 

C1-C5 alkoxy groups, such as a methoxy group, 
an ethoxy group, n- propoxy group, an 
isopropoxy group, n- butoxy group, an 
isobutoxy group, and t- butoxy group, are 
mentioned. 

What position may be sufficient as the position 
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ti5 0 ^tih(D^^yify^ which these groups connect with a benzene 

«t5fifitt^:©fift^ ring? 

^J:<, t.tz^tDW. {n(DW) Moreover, the number (the number of n) is 0-5. 

[0 0 10] [0010] 

— (1) X*£;t>&ti When the cypridina-luciferin derivative of this 

M <£> £ 5 *#/W^7x y invention expressed with General formula (1) is 

^ffc£t£i£^^n7k#^$ip^£) utilized as a luminescence matrix of the 

$&yt£sHk LT^iJffli"5^ y n below-mentioned saccharide hydrolase, r 3 is a 

(i, R 3 (i^^/^S> ^^/^S> methyl group, an ethyl group, n- propyl group, 

n-^n fcVvS, ^y^n fcW an isopropyl group, n- butyl group, an isobutyl 

n-T'f/^ ^y^f^ group, t- butyl group, a methoxy group, an 

S % t -T^f^S, ^ h^rv'S^ ethoxy group, n- propoxy group, an isopropoxy 

^ h^ri'S* n — ^P^^ri/J^ group, n- butoxy group, an isobutoxy group, or 

yf y zfu 7jf^rv / S> n— ;/h3r t- butoxy group, comprised such that it is 

v^S> <i y :/ h ^ri^lS^fcfi t desirable to connect with one piece two at 

-^h^Stfcot, -<yif 4-position of a benzene ring, and to have 

yf© 4i\L\Z 1 flik connected with 4-position at two pieces or 2 and 

flfcl£2fl, Jfctt2, 43o<fct>* 4, and three 6-position. 

[0011] [0011] 

— f&£; (2) (c&tt^R^Tv' As an acyl group of R 4 in General formula (2), 

/i^Si: LTfi, Tir^/i^ *f C1-C7 acyl groups, such as an acetyl group, a 

v MOr^/v^ y ^ y > propionyl group, a butyryl group, an isobutyryl 

y^^y/^S> l*" i> ^ group, a valeryl group, and a benzoyl, are 

l/V-i fV^ti ¥<Dl%$lWt 1 ~ 7 mentioned. 

OTiz/l/ataSfeff P?tt5 0 — IR R 1 in General formula (2), R 2 , R 3 , and n show 

(2) fc*3tt5R\ R 2 ^ R 3 the same thing as the above. 

[0 0 12] [0012] 

— (1) X&k>£tlZ>3f>% Cypridina-luciferin derivative of this invention 
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$R<D $ 5 *^;W^>7x y V% expressed with General formula (1), the imidazo 

ajj&fi, — ffft^ (3) X&t>£ pyrazine derivative expressed with General 

ti/5^f ^ \?7 i/yW^Qf formula (3), and the sugar derivative object 

(4) T^fr^faS expressed with General formula (4), after 

$Sl^^f f$ b £\ h!j7/^p^ manufacturing the cypridina-luciferin 

^ ^^yv^^^^^oit^y intermediate (it may only call it an intermediate 

— 1~ h y £ A^^^ETfcRfS hereafter) which makes react in the presence of 

£itT— (2) trifluoro methanesulfonic acid silver and 

5 $ 5 *^/W>v / 7x y I^IW phosphoric-acid disodium salt, and is 
ft: C£AT\ ^.(c^r^^<i: expressed with General formula (2), it can 

-a^fcS) SrSSiSUfc^^ manufacture by carrying out the solvolysis of 

^T&foteT AsiJ y #^ET^APft this intermediate in the presence of an alkali. 



[0 0 131 [0013] 

— jR5fc (3) C*5(t5R\ R 2 > R 1 in General formula (3), R 2 , R 3 , and n show 

R 3 is J: n (imjfB b D t © the same thing as the above. 

%7Fi~ 0 —fflt^: (4) (c^ott5 As a halogen atom shown by X in General 

XX'TF&ti&'^vffyW^t L formula (4), a fluorine atom, a chlorine atom, a 

Tf3\ yyMW^s ^MW^s bromine atom, an iodine atom, etc. are 

3$mJ%^ft&tf mentioned. 

bti5o R 4 ttl!ui£<b IrI C^^^r R 4 shows the same thing as the above. 

Tir^/HlE^fcfi^:/ However, an acetyl group or a benzoyl is 

V^;v^tm £ LV\ — JRS; desirable. 

(4) ^^:b§j|i5ti3S&tt0> The (alpha)-D-galactopyranose, the 

ffi'WfekLXfe, a—D—jJ? (beta)-D-galactopyranose, the 

^hfc°7/— j3 — D— #7 (alpha)-D-glucopyranose, and the 

^ M:°7/-^x a—D — ^/V' (beta)-D-glucopyranose are mentioned as a 

nt 0 yy— ^3o<fcU*j3— D — ^ saccharide skeleton of the sugar derivative 

h°y J — Xfcfoif bfifto object expressed with General formula (4). 

[0 0 14] [0014] 

— W&Z (3) <D4 ^yy\?7*s The preparation ratio of the imidazo pyrazine 

yffi^fck — ( 4 ) <D#frl^ derivative of General formula (3) and the sugar 

#{fc£©tti&^#J^H;iu 4 derivative object of General formula (4) is the 
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/k 0 ?^^^ : i^if$© molar ratio of an imidazo pyrazine 

^/Wt"Cl : 0. 1~1 : 10 derivative:sugar derivative object, and is 

0 , friz L< fi 1 : 1 ~ 1 : 1 1:0.1-1:100, it is desirable to be referred to as 

0 <b1*5W7)>MSLV\ Z(D^r 1:1-1:10 preferably. 

/Wfci* 0 . 1 7^^l^)^r^d(i^ When this molar ratio is less than 0.1 , it is in the 

J&tZ tp?$fc<D&^tf&T-f 5 trend for the yield of the intermediate to form to 

{fiftlcfo^ -^10 0^ fall. 

5 tfcJ&%&7&\z.%:fcJ&(Dlg§W§ On the other hand, if 100 is exceeded, a 

@ #J i~<5 unreacted sugar derivative object remains after 

^(D^MftWMb <5 <£>"C£P ^ the completion of reaction, since an isolation of 

L<&V\> the target product becomes difficult, it is not 

desirable. 

[0 0 15] [0015] 

h V yjv^ru^ $l/7s)Vi£V^ The amount of the trifluoro methanesulfonic 

iBW^ffififi, ig&W^fc : h y acid silver used is the preparation molar ratio of 

y/v^r n ^ # yg£f|<7) sugar derivative object:trifluoro methanesulfonic 

ttii^^/Wtf 1:0. 1 ~ 1 : acid silver, and is 1:0.1-1:100, it is desirable to 

10 0, U * b < \t 1 : 1 ~ 1 : be referred to as 1:1-1:20 preferably. 

2 0 h~tZ><Dti^HiL% LV\, £fc Moreover, the amount of the phosphoric-acid 

y >$fe^i- b ]) $ J±%L<D$.ffl'!k disodium salt used is the preparation molar ratio 

fi, 4 ^tf^^yi/l/WMfo : of imidazo pyrazine derivative: phosphoric-acid 

y b y V J*&<Dj±&fr disodium salt, and is 1:0.1-1:100, it is desirable 

^e/WfrCl : 0. 1 — 1:10 to be referred to as 1:1-1:50 preferably. 

0, #P^L<f3:l : 1 — 1 : 5 In addition, as a catalyst, trifluoro 

0 £-?~<5<£>j^II£ LV\ methanesulfonic acid silver is used, in order 

h y y/^^-u ^ $ y^/UTfry^ that phosphoric-acid disodium salt may raise 

iStefl&$£ iLt, £ tc y the activity of the imidazo pyrazine derivative. 

^hy v^mzj?. yst-yi? 

[0016] [0016] 

&JfcWt$&t LXit s fxJn>3zWrT As reaction solvent, it is inactive on reaction 

T^f£tt"Cfe«9, ^otfijcLf: conditions. 

^?3i$frb<DftMfi l &BtJ:h<D And if the separation from the formed 
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X*foZ>f£iDi$ if(D X b tifflSfeTZ intermediate is easy, it can use any solvent. 

5 0 i<75£5&^$£ As such solvent, the acetonitrile, benzene, 

i: LTtt, Ti?h— hU/K ^ toluene, tetrahydrofuran, a dioxane, a 

>\ h/u:^>\ f b7t K dimethylformamide, dimethyl sulfoxide, or these 

p 7 5 >\ v^^rf* >\ mixed solvents are suitable. 

jv^/VJ^T 5 h\ i?f "f'/VT.jv Although the quantity in particular of the solvent 

KfoSVMt^lftbtf)*!^ to be used is not limited, it is desirable that it is 1 

ifti^M^Trhfto to 1000 times the amount per total weight of a 

S»ftCo*H#lJ:Pfi^§tt4v> starting material. 

#\ tfj^^SfW^Jrikfc/c 9 1 Moreover, in order to advance reaction further 

— 1 0 0 O^itfc^I t #>£f smoothly, it is desirable to use the dehydration 

*LV\ £fc£j£££iblcRyt solvent. 

fcil#><5 flft^^^^rffl Furthermore, in order to eliminate a water 

V>5 ^. £ LV\ component from a reaction system, it is 

/S^ri>SbzK#£rl&*1"5fc#> desirable to make an inactive moisture 

t^x RJ^^^TT^Stt^KS absorbent, for example, a molecular sieve etc., 

Mx-it^ U^=l y — i/—zf exist in a reaction system on reaction 

ft£&RJfc^rtfc#££*5r conditions. 

£>5 s #f£Ll\, B5S#J£>tt&^ As an amount of preparations of a moisture 

ikk LTIi, ffl3£^KW|&Jii; absorbent, it is desirable to consider it as 1 to 

fotc 0 1 ~ 1 0 0 0{£j&£ 1000 times the amount per total weight of a 

(D&tft^ LV\ starting material. 

[0 0 17] [0017] 

i£j£>fif£:te> i§?£ — 2 0—+1 Reaction temperature is usually -20-+150 

5 Ot^ $fSL<(±-l 0^+ degree C, it is desirable to consider it as 

1 0 0°CtirZ)(Dtfm^L^\ -10-+100 degree C preferably. 

R/Sfi^flE* fcttAPJETtfirp It can also perform reaction under a pressure 

lHX*t5/5\ SJEE~CfT 5 <b reduction or pressurization. 

^$f£Ll\> Rf&^FFflttx However, it is desirable to carry out by a normal 

3 0 #R8~ 2 0 B£KI©$BHIT??t pressure. 

5w£j&*"C#5as* ^fflftlcte It can usually perform the reaction time in - 20 

1-10 P$B(lfc&5 «fc 5 fc£fl= hours during 30 minutes. 

SrK^"fS©* 5 MS UV\ £fc However, it is desirable to set up conditions 

RJ&te^Stt#*#ffl^Tfc?T become in 1 to 10 hours practical. 

5 (DfctftiZ LV\> Moreover, it is desirable to carry out reaction to 
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[0 0 181 [0018] 

w Oct o LTR/ft2rfT5 ^ t Thus, by performing reaction, the intermediate 

<£ 9 x — ( 2 ) X^:t> £ expressed with General formula (2) is obtained. 

th&fy?*\i$fc'&tDtiZ>o ^<0*p In order to obtain the cypridina-luciferin 

B#a>fe**fcBtt4frCib5— /R derivative of General formula (1) which is the 

( 1 ) (7) r> 5 ^^;WV^7x last objective substance from this intermediate, 

]) >i£^ffc£r#5l;i{i, after isolating an intermediate by procedure, 
75>£>^ n v h ^77^^- such as a chromatography, from a reaction 

jjfefc J: 9 ^r^^^r^^S U/c mixture, it can obtain by carrying out the 

l&hjntctpTfifo&T/i'f? V solvolysis of the obtained intermediate and 

fctETicfin&t&ftMl'XNli&Wl: forming it into the de-protection group in the 

S4b1~5 Z-kfckV&ZZttf presence of an alkali. 

X% 5 Q Mt&k LTfi, tK ; ^ As solvent, it is water.; 

9 J —/K ^9 / —/^(Dj&Klk Lower alcohols, such as methanol and ethanol; 

7/Un-/i/ ; ZLtit><DM&%£tj: It can use these mixed liquids etc. 

[0 0 19] [0019] 

Ttvjj y t LXfiTls^r^Ts As an alkali, it can use ammonia, potassium 

$<M13 V #i^j!^SH~ h U carbonate, the sodium carbonate, the sodium 

&Wtik1~hV $J*s 7KB&ffc# V hydroxide, potassium hydroxide, a 

r>A x yy^=f-jVT^l/^ ifT triethylamine, a guanidine, a 1,8- diazabicyclo 

1, [5.4.0] undecene, etc. 

p [5. 4. 0] $> : r J £>'t£ The amount of the alkali used is density 

¥fc$.FftX% <5 0 T/irjJ V <Djfe 0.001 -5N in a reaction mixture, it is desirable to 

fflfttt* RJ&%£*P<DM&.fc 0 . use it in the quantity preferably set to 0.01-1 N. 

001-5N, £P£ L < it 0 . The solvolysis is -50-+100 degree C, preferably 

0 1 — 1 N t #5fr(M£fll1~5 it is 0 - +80 degrees C, and is 0.1 to 24 hours, it 

COfcMt. LV\> 1)\\¥&WAM\t- is desirable to carry out preferably for 0.1 to 10 

5 0-+1 0 01C, »*L<tt hours. 
0-+8 0VX\ 0. 1-2 4 
M> £?;£L<fi0. 1-10 
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[0 0 2 0] [0020] 

R^&^T^fi^ ^pvh^77 The usual means, such as a chromatography 

^— ^ ffjfeA^©iii#0>#Sfc and recrystallization, can purify after the 

cfcOWM-f 5wtas-C#5 0 r completion of reaction. 

<D i 5 K £>;ftfc — ilS:^ Thus, cypridina-luciferin derivative expressed 

(1) T*^;b£;ft5£ A' with obtained General formula (1), a 

/^>7x U W\ a — D (alpha)-D-galactosidase, a 

— #7 ^ h t? x j3 — D— (beta)-D-galactosidase, it uses it as a matrix of 

if 7? hv^— if % a— D — ^ the saccharide hydrolase of 

/i/aS/y— if^ytfi)3 -D-^ (alpha)-D-glucosidases or 

/^=ii/y— ¥(Z)^07K^WSSf^ (beta)-D-glucosidases, and it can make light 

(D&Wk LT{£jB LT^^t^it emit and can utilize as assay test of these 

iti/bwMAnTK saccharide hydrolases. 

^^I^^WSA^^ir LT^jffl As a saccharide hydrolase, it can also use the 

1~Z>^ tfcX?% Z> 0 ^MykftM enzyme which it has connected with the 

^iiltli, fet^^fcfi^CJ® antibody or the antigen chemically, and can 

ML##)Kl#p ^LTV^^i^ utilize as assay test for chemoluminescence 

fflV^<5 r £ t~C#x wW^^fi enzyme immunoassaies in this case. 

[0 0 2 1 ] [0021] 

t£#D;fc#$i£^0>SE:SWu The assay of a saccharide hydrolase contacts 

$£$£t£-e— jjg;^; ( i ) ^ ^ zft the cypridina-luciferin derivative and saccharide 

$;vjVi/7 3i y ^f£^ffc£3Bt2Jn hydrolase of General formula (1) in a reaction 

*^*WWIfc :© medium. 

£ ^^7fei"5^7t4$:SJ^ L N It measures the amount of luminescence which 

f &fNcbfc^A^£:S^;diJk emits light at this time, it can assay based on 

t5Ii:^T^5o tf ^ the analytical curve created beforehand. 

;Vi/7 ]) ^^^^(D^ffli The amount of the cypridina-luciferin derivative 

it, »J^WJPF*^#^El-53Bf*P used is usually a 1-10 18 mole to 1 mol of 

tK##??^ 1 ^M^ttLX, ii saccharide hydrolases which exist in a 

0 18 ^t/K L < (i measurement sample, it is desirable to consider 

1 o 3 - 1 0 15 it5©is it as a 10 3 -10 15 mole preferably. 
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[0 0 2 2] [0022] 

Ixfott&fck LXit^ ii^"pH4 As a reaction medium, it is usually pH4-10, it 

~1 0, £ L < itfe 1k1~Z>%}£ can use an aqueous solution or buffer etc. with 

M7kftffl&B<Dt%&fcM<M$f which the activity of the saccharide hydrolase 

p H-fitSr^-f 57k^rfi££ which it preferably assays has pH value 

fcf4iR»ifcfc h*tf&mx*% Zo maintained highly. 

r <D J: o t£fcfeW.t. tclitWffiW. As such an aqueous solution or buffer, they are 

t LT(;£ N 0iJx.f;£@ft!gL fi<M.s an acetic acid, carbonic acid, the phosphoric 

V >Wt* ft £?$bk^i£ ; acid, and a boric-acid aqueous solution, for 

hV^^mmm, hV*T^/ example.; 

t YvSr-y^^i/W^WL, =*'^ Sodium-acetate buffer, tris aminohydroxy 

2 — t Ko^rv'— methane buffer, succinic-acid buffer, 2-hydroxy 
1, 2, 3 — ~7xi/<i/j3 -1 ,2,3-propane carboxylic acid buffer, 

^7 7^/^!) !) mono-phthalic-acid potassium buffer, it can 

■l*W&iffl.s 2— (N— ^t/W/ft y mention 2-(N-morpholino) ethane-sulfonic-acid 

y) zc^ vx/i^tJnV^^^i^x buffer, sodium-phosphate buffer, potassium 

!) Vtt l> !) ])y phosphate buffer, sodium-hydrogen buffer, 

V $ J*W$iW.s j^S^tK^"?" imidazole buffer, etc., and when it is use, it can 

h y V &BffiW.s 4 5 use as by itself or a blend. 

m®m*b\f z z t , 

So 

[00 2 3] [0023] 

Ki££rfr:> B^WMItift* il^O The temperature at the time of performing 

~7 0t, #ff L<{il 5~6 reaction is usually 0-70 degrees C, it is 

0tO@iX'fc5: t L desirable that it is preferably the range of 15 - 

V\ SI 60 degrees C. 

^WfiSH^ISTi"?) ©tiff L Since the activity of an enzyme falls except this 

< ft V \ ^. <D <£ o \<- LXRJfo £ temperature range, it is not desirable. 

-£<5 w t J; o T\ ^D7k#fi? Thus, by making it react, a cypridina luciferin is 

S#^<£>fKfflf£«fc 9 # 5 ivtv degraded by effect of a saccharide hydrolase 

y ^7)5^fi?$H-CH^1- and it emits light. 

5„ ^Dt4f±fflflKt07tlB;^-tif^ It can perform the amount of luminescence 

^Zffiz-tcit^ytmfeHstel? easily by using the chemoluminescence 
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Srffl V ^5 1 1£ <£ 9 tzitr 9 measuring device equipped with the 
^ t 6 0 commercial photomultiplier etc. 



[0 0 2 41 [0024] 

r (D <fc 5 &#^WW$ffln7k##P The quantitative method of such a saccharide 

^^W^S^&fis SSt£ LT hydrolase of this invention is using said 

{b^^J^^^/^Hijia^ 5 7ft ^/w cypridina-luciferin derivative chemically stable 

m y >1fS*#*:ffiffl LT as a matrix, depend. 

V^S©"^ #Wl£zi£:£C5^ It can assay the amount of enzymes in high 

t & < > i^V^^"C^^l:Sr^ accuracy, without producing an analytical error. 

[0 0 2 5] [0025] 

[%W<D%)%;] [ADVANTAGE OF THE INVENTION] 

#$&$M<Dty $ i^^ )V)V-yy ^ y The cypridina-luciferin derivative of this 

^iiWStfc^ firAP* invention is new. 

##?l$^(£>3§7fc3£® t bt^l It is useful as a luminescence matrix of a 

~C£>5o ^^fflO 1 ? ^ /ft^/WV saccharide hydrolase. 

:n y y tpffifcfeffiMX'fo The cypridina-luciferin intermediate of this 

V , ±IB<£> £ $ 7ft 31 invention is new. 

}) >W§Mf$<Dt$?m\fobLX^j$ It is useful as an intermediate of the 

~Cfc<5 0 ^tefil^tf) ^ ^^/Wi/ above-mentioned cypridina-luciferin derivative. 

i/7 =.}) yffi&fctoW&Jjfe The manufacturing method of the 

li> H8!^ (3) X^^^tiS cypridina-luciferin derivative of this invention, 

4 ^y^/t'yisl/W^lfcio&XF after making these react in the presence of 

— (4) X*&fr>&tiZ>%§& trifluoro methanesulfonic acid silver and 

Mi^^Hi^^oWt ttll\ ^ phosphoric-acid disodium salt, using the sugar 

tib£r h y 7;vJr\2 ^ # derivative object expressed with the imidazo 

^S^&cfctFy ^6£H^ h y pyrazine derivative and General formula (4) 

$ J*$L(DfffeTfcf£Jfc Zttc which are expressed with General formula (3) 

'i%hfot^T$fc$:WfeW£ as a starting material, it was made to carry out 

MTZ> <fc 0 \ZL l,tz<DX\ ±IH^ the solvolysis of the obtained intermediate, 

^ 7ft*/W^>7ai y yW^fc* depend. 

jSjifMc^^J: < W&tZ> ZLkifi It can manufacture the above-mentioned 

5 Q £ tcfc$&ffl (D $ $ /ft $ cypridina-luciferin derivative efficiently easily. 
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/v/wyy V yW^fo&tpFfifc Moreover, also the manufacturing method of the 

<D$li£ijjlfeh^ — ilx^ (3) T? intermediate of the cypridina-luciferin derivative 

£ ti6^f 5 y y t°y v^fi of this invention, it made it make these react in 

2§ffrfccfct>*— f&L& (4) X^t> the presence of trifluoro methanesulfonic acid 

£ft5$Sa^ffc£tti^^@;£ L silver and phosphoric-acid disodium salt, using 

Tffiv\ Ztib$: h y y/u^-u the sugar derivative object expressed with the 

^ ?y*/i'7fryj!&$k$5£rj}) v imidazo pyrazine derivative and General 

S£Z1^ }> ]) AfiO#STIuS formula (4) which are expressed with General 

j& £it 5 X o (c Lfc<DT\ _h|5 formula (3) as a starting material. 

V \*$/VjVi/7x. y ^R^ffc Depend. 

<O^T%fo%%^\£$h*£k <Wt It can manufacture the intermediate of the 

1~Z>Z t&X*% Z>o &$&Vft(D%l£ above-mentioned cypridina-luciferin derivative 

MftM&$l<OJ£Ajjfel*, X efficiently easily. 

St<t LT±fE# 5 H>#jVjVi/y The quantitative method of the saccharide 

x!)y^if|:$:ft|Lti/^^ hydrolase of this invention is using the 

~C\ ^ s %n8tX7i[iiki~Z)Z hti* above-mentioned cypridina-luciferin derivative 

<5o as a matrix, depend. 

It can assay in high accuracy. 

[0 0 2 6] [0026] 

mmm] [examples] 

^T> Hereafter, based on an Example, it 

X Mci$$}JtZ.M$M1~ Z> ifiy demonstrates this invention concretely. 

nztibW§ife£tiZ> h<DX*n This invention is not limited to these. 

[MMM 1 - 1 I [EXAMPLE 1-1] 

6 — (4 — ^ f^V^^n/v) After 5 ml of acetonitrile and 9 ml of benzene 

— 2— ^^vwf [1, 2 were added into a blend which includes 0.1g 

-a] h°yi^y-3-^> (— (0.35 mmol) of 6-(4-methoxyphenyl) -2- methyl 

(3) (DR 1 fi^^S, R imidazo [1,2-a] pyrazine- 3-on (In General 

^i^lfJI^R 3 ^ h^rv'Sx formula (3), R 1 of is a methyl group, R 2 is a 

nfil) 0. 1 g (0. 35m hydrogen atom and R 3 is a methoxy group, n is 

mo 1 ) t V >H&IL-}- b y 1) and 1.1 g (7.75 mmol) of phosphoric-acid 

1. lg (7. 75mmol) disodium, it added 2.6g of molecular sieves 4A, 
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t<D%^^^\z.^ T-fe h-=- h V and churned them at room temperature for 1 

/V5m 1 UiTi^yf y9m 1 hour. 

%1}[\z.tc'&, *:V-*rzL7—*s— Then, it added 0.18g (0.45 mmol) of a 

:/4A$r2. 6 gflPx., ^fll? 2,3,4,6-tetra-0-acetyl-alpha)-D-galactopyranos 

l^S^LfCc icV^T2, 3, yl bromide (In General formula (4), X is a 

4 , 6 —7- h 7 — O — Tir^/w bromine atom, R 4 is a acetyl group.) and 0.37g 

— a —D—jf? ? Nt°7 (1.43 mmol) of trifluoro methanesulfonic acid 

:/p 5 K (— (4) (DXit silver, and churned at room temperature in 

JSr^JI^ R 4 itT±=f-J^) 0 . nitrogen atmosphere for 2 hours. 

18g (0. 45mmol) $0 It made 6-(4-methoxyphenyl) -2- methyl imidazo 

<fctf h V fyx/Uft [1,2-a] pyrazine- 3-on and a 2,3,4,6-tetra- O- 

y§£lll 0. 3 7 g (1. 43m acetyl- (alpha)-D-galactopyranosyl bromide 

mo 1) £An;iT\ H^#BI$t react. 
T^MT*2^«^t, 6- 
(4-^ h^^73i=^) -2 

2-a] 

t°7^y- 3 -^-^i 2, 3, 
4, 6-TF7-0-7W 

[0 0 2 7] [0027] 

S^H7t< t7^f h &rl5:v ^fc After the completion of reaction, after filtrating a 

•tf7K7y(/v$— \z X. reaction solution with a glass filter which is 

f&Sr^i© l,tz&s ^fiSSfTir b covered with cerite, it cleaned the residue with 

= h V £U^<i/-fe? yx*?5fc#- acetonitrile and benzene. 

LfCo ii^fcit^^^cojl-g'^ It distils the solvent from the mixed liquid of 

^?>^I&£®£U #a;i^fbp< filtrate and wash liquid, next, after adding and 

=f-U s y\ 5ml jo it^^Pj^^ churning 15 ml of methylene chlorides and 10 

V V $J*— Jt&Tkl 0 m ml of saturated hydrogen-carbonate sodium- 

1 %lN7LXWfc 1 L'tL'l2k.^ ^Wfo salt solution, it removed insoluble matters with 

fctf^*^/^ — K«fc the glass filter. 

BfcV^fco WtZ-Wct^wm*: Next, after batching off a methylene-chloride 

bfcfc, h V 57 A(c layer, it dried with a sodium sulfate. 

«fc OI£j^LfCo ^£g£&> When a silica-gel column (30% acetone- 

&tDtitctbyiy>)1ti/}) benzene) and medium-voltage column 
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7 A (3 0%7ir hy-^yn 

^7i=^) -2-p<5vV-3 
- (x h7-0-T-ir^/U-/3 

-Y [1, 2 -a] fc° 

(2) ©R'lW 

r-^v^ nfil, R 4 ttT± 
fvug) #J&S;0. 0 8 g (0. 
1 4 mm o 1 ) , IR^S 3 9 %T*# 



chromatography purify the obtained oily 
substance after distilling the solvent, the 
6-(4-methoxyphenyl) -2- methyl- 3-(tetra- O- 
acetyl- (beta)-D-galactopyranosyl oxy) imidazo 
[1,2-a] pyrazine (In General formula (2), R 1 is a 
methyl group, R 2 is a hydrogen atom, R 3 is a 
methoxy group, n is 1, R 4 is a acetyl group), 
which is an intermediate, was obtained with the 
yield point of 0.08g (0.14 mmol) and the yield 
constant of 39%. 



[0 0 2 8] 

MS (FAB : m/Z) : 5 8 6 

(M+H) + , 256 
Exact MS : 5 8 6 . 1 
9 9 5 

C28H32O11N3 ©fUStl : 5 8 
6. 2 0 3 7 



[0028] 

The spectrum data are as follows. 
MS(FAB:m/Z):586(M+H) + ,256 
Exact MS:586. 1995 

The calculated value of C28H32O11N3: 586.2037 



I R (KB r : cm 1 ) : 3450, IR(KBr:cm~ 1 ): 3450, 2970, 2940, 1745, 1605, 

2970, 2940, 1745, 1605, 1560, 1495, 1370, 1245, 1225, 1060, 1035 

1560,1495, 1370, 1245, 1225, 1 H-NMR 

1060, 1035 (CDCl3/TMS:(delta) (ppm)) :1.73(3H, s, 

1 H — NMR (CDCI3/TM CH3CO), 2.05(3H, s, CH 3 CO),2.21(3H, s, 

S : i(ppm)) : 1.73(3H, s, CH 3 CO, 2.27 (3H, s, CH 3 CO),2.47(3H, s, CH 3 ), 

CH3CO), 2.05(3H, s, 3.88(3H, s,CH 3 0), 3.93(1 H,dd,J= 6.4, 5.9Hz), 

CH 3 CO),2.21(3H, s, CH3CO), 4.11(1H, dd, J=11.4, 6.9Hz),4.18(1H, dd, 

2.27(3H, s, CH 3 CO),2.47(3H, s, J=11.4, 5.9Hz), 4.89(1 H, d, J=7.9Hz),5.10(1H, 

CH 3 ), 3.88(3H, s, dd, J=10.4, 3.5Hz), 5.45(1 H, d, 

CH 3 0),3.93(1H, dd, J=6.4, J=2.5Hz),5.62(1H, dd, J=10.6, 8.2Hz), 7.02(2H, 
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5.9Hz),4.11(1H, dd, J=11.4, A2'X2', J=8.9Hz),7.86(2H, A2'X2', 

6.9Hz),4.18(1H, dd, J=11.4, J=8.9Hz),8.34(1H, d, J=1.5Hz), 8.94(1 H, d, J 

5.9Hz),4.89(1H, d, =1.5Hz) 

J=7.9Hz),5.10(1H, dd, J=10.4, 

3.5Hz),5.45(1H, d, 

J=2.5Hz),5.62(1H, dd, J=10.6, 

8.2Hz),7.02(2H, A2'X2\ 

J=8.9Hz),7.86(2H, A2'X2\ 

J=8.9Hz),8.34(1H, d, J=1.5Hz), 

8.94(1 H,d, J=1.5Hz) 

[0 0 2 9] [0029] 

%Mm 1-2 Example 1-2 

■%W\l-l-Z%bfit^fflW After adding methanol 3.5 ml and 1.8 ml of 

0. 05g (0. 09mmo 1) concentrated-ammonia water to 0.05g (0.09 

/V3. Sml&.fctF mmol) of intermediates obtained in Example 

?ST y^E-^TTk 1 . 8ml 1-1 , at 40 degrees C, it agitated for 6 hours and 

x.tz^ 4 0 *C"C 6 B$F^ 3 05) 30 minutes, and carried out the solvolysis. 

mWLXmmm^m^tCo It filters white precipitation, when 

ifcW&MtfL^, t 9 S —frfrb recrystallization is performed from methanol, it 

ff&?Ji£rfT9 1 B&0<D3 - (0 is the target 3-((beta)-D-galactopyranosyl 

— D—tfy? h t°7 / vvM~^ oxy )-6-(4-methoxyphenyl) -2- methyl imidazo 
V) — 6 — (4 — t h^r^7i [1,2-a] pyrazine (R 1 of General formula (1) is a 

— )V) — 2 — / 5 yy methyl group). 

[1, 2 — a] f^v^V (— filk Obtained R 2 with the hydrogen atom, R 3 was 

( 1 ) ©R 1 li^ fvv2£, R 2 obtained by the methoxy group, and, as for n, 1 

fi^kijt/^T-, R z l$* h^r^S^ was obtained with the yield of 0.03g (0.07 

n fi 1 ) ^itK* 0 . O 3 g ( 0 . mmol), and 78% of the yield. 
0 7 mm o 1 ) % JR^ 7 8 

[0 0 3 0] [0030] 

h/^T fi&wii 9 -c The spectrum data are as follows. 

h%o MS(FAB:m/Z):418(M+H) + 

MS (FAB : m/Z) : 4 1 8 Exact MS:41 8. 1555 

(M+H) + The calculated value of C20H24O7N3: 418.1614 
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Exact MS : 4 1 8 . 1 
5 5 5 

C20H24O7N3 (DnWO. : 4 1 
8. 16 14 



I R (KB r : c m -1 ) : 3450, 
2930, 2880, 1605, 1565, 
1490,1405, 1240, 1090, 1080, 
1010 

I R (KB r : c nT 1 ) : 3450, 
2975, 2950, 1745, 1605, 
1555,1495, 1365, 1225, 1075, 
1035 

1 H — NMR (DMSO-d 6 / 
TMS : 8 (p pm)) :2.41(3H, 
s, CH 3 ), 3.3 ~ 3.73(3H, 
m),3.82(3H, s, CH 3 0), 4.59~ 
4.68(2H, m),4.97(1H, d, 
J=5.4Hz),5.78(1H, d, 
J=5.4Hz),7.06(2H, A2'X2', 
J=8.9Hz),7.95(2H, A2 , X2', 
J=8.9Hz),8.77(1H, d, J=1.5Hz), 
8.94(1 H.d, J=1.5Hz) 



IR(KBr:cm* 1 ): 3450, 2930, 2880, 1605, 1565, 
1490, 1405, 1240, 1090, 1080, 1010 
IR(KBr:cm' 1 ): 3450, 2975, 2950, 1745, 1605, 
1555, 1495, 1365, 1225, 1075, 1035 
1 H-NMR(DMSO-de/TMS:(delta) (ppm)): 
2.41 (3H, s, CH 3 ), 3.3-3.73 (3H, m),3.82(3H, s, 
CH3O, 4.59-4.68 (2H, m), 4.97(1 H, d, 
J=5.4Hz),5.78(1H, d, J=5.4Hz), 7.06(2H, 
A2'X2', J=8.9Hz),7.95(2H, A2'X2', 

J=8.9Hz),8.77(1H, d, J=1.5Hz), 8.94(1 H, d, 
J=1.5Hz) 



[0 0 3 1] 

mmm 1 - 3 

mmm 1 - 1 x*m^tcmmm& 

<Dttfr<0\Z2, 3, 4, 6— T 
h7-0-7tf^-a-D- 
^3 / V/V^fu % K 0 . 
1 7 g (0. 4 lmmo 1 ) £ 

^Jlxfio. 0 3 g (0. 0 5m 
mo 1 h JlX^l 6%T-^^tb 



[0031] 

Example 1-3 

Except for having used the 2,3,4,6-tetra- O- 
acetyl- (alpha)-D-glucopyranosyl bromide 0.1 7g 
(0.41 mmol) instead of the sugar derivative 
object used in Example 1-1, when reaction was 
performed like Example 1-1, only the 
(beta)-isomer was obtained with the yield of 
0.03g (0.05 mmol), and 16% of the yield. 
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[0 0 3 2] 

MS (FAB : m/Z) : 5 8 6 

(M + H) + , 2 5 6 
Exact MS : 5 8 6 . 2 
0 2 3 

C28H32O11N3 OtHMt : 5 8 
6. 2 0 3 7 



[0032] 

The spectrum data are as follows. 
MS(FAB:m/Z):586(M+H) + ,256 
Exact MS:586.2023 

The calculated value of C28H32O11N3: 586.2037 



I R (KB r : c m" 1 ) : 3450, 
2975, 2950, 1745, 1605, 
1555,1495, 1365, 1225, 1075, 
1035 

1 H — NMR (CDCI3/TM 
S : 5 (p p m)) : 1.82(3H, s, 
CH3CO), 2.04(3H, s, 
CH 3 CO),2.06(3H, s, CH3CO), 
2.18(3H, s, CH 3 CO),2.46(3H, s, 
CH 3 ),3.70(1H, ddd, J=9.6, 2.5, 



2.0Hz),3.87(3H, 

CH 3 O),4.06(1H, 

2.0Hz),4.24(1H, 

5.7Hz),4.94(1H, 

J=7.9Hz),5.19(1H, 

J=9.7Hz),5.29(1H, 

J=9.4Hz),5.42(1H, 

7.9Hz),6.99(2H, 

J=8.9Hz),7.86(2H, 

J=8.9Hz),8.33(1H, 



dd, 
dd, 



s, 

J=12.4, 
J=12.6, 
d, 
t, 
t, 

J=8.7, 
A2'X2\ 
A2'X2\ 
d, 



J=1.5Hz),8.94(1H, broad s) 
[0 0 3 3] 

%%m 2-1 

1 mM M g C 1 2 ^r-a tf 0 



IR(KBr:cm' 1 ): 3450, 2975, 2950, 1745, 1605, 
1555, 1495, 1365, 1225, 1075, 1035 
1 H-NMR 

(CDCl3/TMS:(delta) (ppm)) :1.82(3H, s, 
CH3CO), 2.04(3H, s, CH 3 CO),2.06(3H, s, 
CH3CO, 2.18 (3H, s, CH 3 CO),2.46(3H, s, CH 3 ), 
3.70 (1H, ddd, J= 9.6, 2.5, 2.0Hz),3.87(3H, s, 
CH3O, 4.06 (1H, dd, J= 12.4, 2.0Hz), 4.24(1H, 
dd, J=12.6, 5.7Hz),4.94(1H, d, J=7.9Hz), 
5.19(1H, t, J=9.7Hz),5.29(1H, t, J=9.4Hz), 
5.42(1 H, t, J=8.7, 7.9Hz),6.99(2H, A2'X2\ 
J=8.9Hz),7.86(2H, A2*X2', J=8.9Hz),8.33(1H, d, 
J=1.5Hz),8.94(1H, broad s) 



[0033] 

Example 2-1 

To 0.1M tris hydrochloric-acid buffer (pH8.0) 
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Mh v ^mmmmm (phs. 

0) 6 5 0/iltI, 1 mM M 
g C 1 2 tf 5 0 mM V y&t 

wmm (pH7. 3) 

7K^2 5 n 1 *5<fctfH«Jl 
-2T*#^>tlfcl 0 0 vlM 3 
- (j3-D-#7^ h t°7/^ 
iV-fr**/) -6- (4-p< h^r 
^7cc=/V) -2-^/1^ 5 
*V [1, 2 -a] t°7i?y(D 
it* ^jVT.iVfc**; YWOfc. 7 5 
H 1 £#D;i, 4 0^CT?2 0#|HJ 

^5 0 0/i i z-v-yyv is? 
&m±m, cLD-i oo, ^ 



650 microliter containing 1 mM MgCI 2 
1 mM MgCI 2 

Included 50-mM phosphate buffer 
It diluted at (pH7.3). 

100 micronM 3-((beta)-D-galactopyranosyl 
oxy )-6-(4-methoxyphenyl) -2- methyl imidazo [1 
obtained in (beta)-D-galactosidase aqueous 
solution 25 microliter and Example 1-2, 2-a] It 
added dimethyl-sulfoxide solution 75 microliter 
of the pyrazine, and incubated for 20 minutes at 
40 degrees C. 

It samples 500 microliter from a reaction 
solution, it measured luminescence intensity for 
10 seconds by the chemoluminescence 
measuring device (northeast electronic 
industrial company make, CLD-100, brand 
name). 

The result is shown in Table 1 . 



[0 0 3 4] 
[3R1] 



[0034] 
[TABLE 1] 



mi 





log (mm 




log mtm 


(■ol/test) 




(coonts/lOs) 




1.73XKT 13 


-12.76 


2.77X10* 


5.44 


1.73XKT 14 


-13.76 


3.92X10 4 


4. 59 


8.63X10T 16 


-14.06 


1.56X10 4 


4. 19 


4.31XKT 16 


-14.37 


7. 53X10* 


3.88 


2.16X10T 1 * 


-14.67 


3.64X10* 


3.56 


1.04X10" 1 * 


-14.98 


1.67X10* 


3.22 


6.90XKT 16 


-15.16 


6.13X10* 


2.79 
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^1: Table 1 

m^it: The amount of enzymes 
3§fr it The amount of luminescence 



[0 0 3 5] [0035] 

^ 1 (D&^frh^ $^coifc{£/£ The result of Table 1 shows that the amount of 

Ztc : %ytikfcW.&£fotcZ. kfr luminescence according to the quantity of the 

t>fr%> 0 1 og (f&^ enzyme was observed. 

M, mol/test) t \ o And the relation of log (the amount of enzymes, 

g (3§3fe4, counts/1 mol/test) and log (the amount of luminescence, 

0 s) b<DM4£&ltlk&, (5) counts/ 10s) is the following Formula (1). 



mi] 

log Gfgftfi, counts/1 0s) 
= 1.08 x log 
mol/test) + 19.27 

(5) 

mm&Mr =0.992 



[EQUATION 1] 

Log (the amount of luminescence, counts / 10s) 
= 1 .08 * log (the amount of enzymes, mol/test) + 
19.27... (5) 

Correlation coefficient r= 0.992 



It is expressed with these, depend. 

It turns out that it can assay a 

(beta)-D-galactosidase with the amount of 

luminescence. 

Therefore, the cypridina-luciferin derivative of 
an Example is useful as a chemoluminescence 
matrix of a (beta)-D-galactosidase. 
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